Requirement of glucose for mycolic acid biosynthetic activity localized in the cell wall of Bacterionema matruchotii.
When the localization of mycolic acid biosynthetic activity was examined with Bacterionema matruchotii cells disrupted by the ultrasonic vibration method, activity was detected only in the cell wall fraction, not in the inner membrane nor in the 78,000g supernatant. Either the supernatant or sugar was absolutely required for the incorporation of [14C]palmitate into mycolic acids. Among sugars examined, glucose was most effective, with maltose being second. Unexpectedly, trehalose was inert. As to substrate, the present system utilized free palmitic acid rather than palmitoyl-CoA. The reaction products from palmitate and glucose were glucose mycolate and trehalose monomycolate, in which the label from [14C]palmitate or [14C]glucose was incorporated. Glucose palmitate was also formed. Addition of trehalose resulted in a shift from glucose mycolate to trehalose monomycolate. These data clearly indicate that sugars play an important role in the synthesis of mycolic acids from free fatty acids.